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1
SYSTEM AND METHOD FOR ACTIVATING
ARTICLE PROTECTION FEATURES OF A
CARTON

CROSS REFERENCE TO RELATED
APPLICATIONS

This application is a continuation of U.S. patent applica-
tion Ser. No. 13/655,527, filed Oct. 19, 2012, which claims
the benefit of U.S. Provisional Application No. 61/548,779,
filed Oct. 19, 2011, and U.S. Provisional Application No.
61/570,044, filed Dec. 13, 2011.

INCORPORATION BY REFERENCE

The entire contents of U.S. patent application Ser. No.
13/655,527, filed Oct. 19,2012, U.S. Provisional Application
No. 61/548,779, filed Oct. 19, 2011, and U.S. Provisional
Application No. 61/570,044, filed Dec. 13, 2011 are hereby
incorporated by reference as if presented herein in their
entirety.

FIELD OF THE INVENTION

The present invention relates generally to systems and
methods for packaging articles, and in particular relates to a
system and method for engaging protective features of a
carton containing fragile articles to provide protection for
such fragile articles.

BACKGROUND OF THE INVENTION

Breakage of fragile articles such as glass beverage bottles
or other, similar easily broken or damaged containers during
shipping and handling of the cartons with the fragile bottles
contained therein has long been a significant problem for
bottlers and other manufacturers, resulting in losses both in
terms of damaged or destroyed products as well as returned
products. In the past, to guard against such breakage, bottles
and/or other types of fragile articles generally have been
packaged and shipped or transported in thick, heavyweight
cardboard or plastic cartons or shipping containers. For
example, beverage bottles are often sold in groups of twelve,
eighteen or twenty-four bottles within large, heavyweight
cardboard or paperboard cases, with the bottles being indi-
vidually sectioned to avoid contact therebetween. While pro-
viding significant protection for the bottles from contact with
each other and breakage, such heavyweight paperboard cases
or cartons typically are very expensive. Alternatively, thinner
paperboard cartons such as for containing twelve packs of
bottles also have been introduced and sold. While less expen-
sive, such cartons, however, provide reduced protection
against breakage of the bottles.

Accordingly, it can be seen that a need exists for cartons or
containers having protection features to protect breakable
articles stored therein and a system and method for activating
such article protection features that addresses the foregoing
and other related and unrelated problems in the art.

SUMMARY OF THE INVENTION

Briefly described, the present invention generally com-
prises a system and method for the actuation or activation of
article protection features within cartons into engagement
with the articles stored within a carton. This system has par-
ticular applicability for use in the protection of fragile articles
such as glass bottles or other, similar articles that can be prone
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to shifting or moving within their cartons or other containers,
without the need for additional dividers or other elements to
be placed within the cartons and/or without the cartons being
formed with defined compartments for loading individual
bottles or other fragile articles. The system and method for
activating the article protection features of a carton can be a
separate system or assembly that can be located apart from a
packaging machine, receiving filled cartons therein for acti-
vating their article protection features, both as an automati-
cally operable system and a manually operable system. Alter-
natively, the system can be integrated into an existing product
packaging machine, being removably mounted along the path
of travel of the cartons, downstream from the area of the
packaging machine where the cartons are loaded with the
articles for activating the article protection features thereof.

In addition, the system will include an actuating assembly
having a plurality of actuating elements or members moving
between a first, non-engaging or non-operative position and a
second, operative or engaging position for engaging and acti-
vating the article protection features of the cartons passing
thereby. The actuating assemblies of the various embodi-
ments further can be formed as a change-part system or with
replaceable components to enable the removal and replace-
ment thereof to adapt or change the actuating assembly as
needed for the activation of article protection features of
different sizes and/or configuration cartons, which can
include one, two or more rows of article protection features
arranged in varying orientations and spaced configurations
within the cartons.

Inone embodiment, the system ofthe present invention can
include an inlet conveyor on which the cartons are received
and are conveyed toward the actuating assembly of the sys-
tem. The actuating assembly can include a conveying mecha-
nism along which a series of sleds or carriers are mounted and
are conveyed about a substantially elliptical path of travel.
Each of the sleds generally will include a body having guides
or brackets along side edges thereof for engaging and mount-
ing the sleds to the conveying mechanism, and a substantially
flat upper surface on which the cartons are received. A series
of openings generally will be formed in the upper surface of
each sled, which openings generally will be substantially
aligned with the locations of the article protection features of
cartons loaded thereon. Actuating elements such as punches,
fingers, lugs or other, similar actuating members are move-
able through the openings formed in the upper surface of each
sled for engaging and activating the article protection features
of'the cartons. The sleds are moved along a cam track array or
section, which includes a series of cam tracks engaged by cam
rollers linked to each of the actuating elements. As the cam
rollers of the actuating elements move along their respective
cam tracks, the actuating elements are selectively moved into
and out of engagement with their aligned or associated article
protection features of the carton loaded thereon. As a result,
the article protection features are urged into the interior of the
cartons, generally being moved into positions between and/or
engaging portions of the articles within the cartons to stabi-
lize and support the articles.

In an alternative embodiment, the system can include an
actuating assembly that can include a cassette or series of
cassettes or similar mechanisms that can be removably
mounted to the frame of the packaging machine. The
cassette(s) can be formed as change parts that can be removed
and/or exchanged as needed to accommodate varying size
configuration cartons and/or varying configurations and spac-
ings of article protected features therein. Each of the cassettes
can include a series of actuating elements such as punches,
fingers, lugs or other actuating members that are moved by a
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conveying mechanism about the body of their cassette, and
which engage and roll along a cam track so as to cause the
actuating lugs to be moved between raised and lowered posi-
tions for engaging and actuating the article protection fea-
tures of the cartons as the cartons pass thereover.

In another embodiment of the system and method for acti-
vating article protection features of a carton according to the
principles of the present invention, the system can include an
actuating assembly mounted downstream from the loading
area of the packaging machine. The actuating assembly can
comprise a series of star wheels, each having a plurality of
articulating elements, such as punches, lugs, fingers, or other,
similar actuating members mounted in spaced series about
the periphery thereof. The star wheels further can include one
or more cam-operated wheels including a rotating carrier to
which the actuating elements are pivotally attached, and a
cam wheel positioned adjacent the rotating carrier. As the
rotating carrier moves the actuating elements about a rotary
path, cams attached to the actuating elements move along a
cam track formed in the cam wheel, causing the actuating
elements to be pivoted or moved between engaging and non-
engaging positions for engaging carton passing thereover.
The remaining star wheels can include one or more fixed or
stationary element wheels in which the actuating elements or
members are substantially fixed in place at desired positions
about the periphery of the bodies of their star wheels. The
actuating assembly can include at least one, and typically two
to three rotating star wheels, although more star wheels can be
provided as needed, each mounted on a drive shaft with a
releasable coupling and generally being driven in timed rela-
tionship to each other and to the movement of the cartons
along a dead plate or guide positioned thereover.

As the cartons are received in the area of the present system
for activating the article protection features of the cartons, the
cartons will be engaged by a pair of side belts, which tend to
center and orient the cartons with their article protection
features generally aligned with spaced slots in the dead plate
through which the actuating elements of the star wheels will
project for engaging and activating the article protection fea-
tures. The side belts generally are biased inwardly so as to
maintain the lateral position of the cartons as needed, while
still enabling some shifting or lateral movement of the bottles
or other articles within the cartons as the article protection
features thereof are engaged and extended into the cartons.
An over-travel protection system further is provided, gener-
ally including a series of cylinders or similar elements
mounted to brackets that support the star wheels. Upon
engagement of a bottle or element other than an article pro-
tection feature, which resists the insertion of the actuating
elements into the cartons and/or applies a back-pressure
thereagainst, the over-travel protection cylinders will enable
the star wheels to move or be otherwise lowered out of
engagement with the carton so as to prevent damage to the
articles therein. At the same time, a signal can be sent to alert
an operator of a problem condition encountered by the star
wheels which activated the over-travel protection system,
and/or the operation of the packaging machine can be auto-
matically halted to correct such a problem.

Further alternative embodiments of actuating assemblies
for use in the system and method of actuating article protec-
tion features of a carton according to the principles of the
present invention can include an elongated cylinder having an
internal cam track over which a series of cam rollers attached
to a series of actuating elements move for pivoting or moving
the actuating elements between engaging and non-engaging
positions. Still further, various combinations of star wheels
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and/or moveable punch assemblies also can be used for selec-
tively engaging the article protection features of the cartons as
needed.

Various objects, features and advantages of the present
invention will become apparent to those skilled in the art upon
a review of the following detailed description, when taken in
conjunction with the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIGS. 1A-11 illustrate various example cartons and carton
blanks incorporating article protection features adapted to be
actuated or engaged by operation of the system and method
according to the principles of the present invention.

FIG. 2 is a perspective illustration of one example embodi-
ment of a system for receiving filled cartons incorporating
article protection features such as illustrated in FIGS. 1A-11,
and actuating or engaging the article protection features
thereof.

FIG. 3 is a perspective illustration of the sled and cam track
assembly of the system of FIG. 2.

FIG. 4 is a perspective illustration, illustrating in further
detail the cam tracks and internal camming systems for the
actuating elements of the sled illustrated in FIGS. 2 and 3.

FIG. 5A is a perspective illustration of a portion of a pack-
aging machine, schematically illustrating an additional
embodiment of the system and method for activating article
protection features of a carton according to the principles of
the present invention.

FIG. 5B is a perspective view of a cassette having a con-
veyor carrying selectively actuatable actuating lugs for use in
the system and method for activating outside protection fea-
tures as illustrated in FIG. SA.

FIG. 6A is a perspective illustration of a portion of a pack-
aging machine incorporating another example embodiment
of the system and method for activating article protection
features of a carton according to the principles of the present
invention.

FIG. 6B is an exploded perspective view of the star wheels
of the actuating assembly for engaging and activating the
article protection features of a carton as illustrated in FIG. 6 A.

FIG. 7A is a side elevational view illustrating the star
wheels of the actuating assembly of FIGS. 6 A-6B.

FIG. 7B is a perspective view schematically illustrating a
mounting mechanism for the star wheels of FIG. 7A and
overtravel protection elements therefor.

FIG.7C is a perspective view of an alternative embodiment
of the actuating assembly of FIGS. 6 A-7A.

FIG. 8 is a plan view illustrating the dead plate and slotted
openings thereof for passage of the actuating elements of the
star wheels of FIGS. 6A-7B.

FIG. 9 is a schematic illustration of still a further embodi-
ment of a system and method for activating article protection
features of a carton according to the principles of the present
invention.

Various features, advantages and aspects of the present
invention may be set forth or apparent from consideration of
the following detailed description, when taken in conjunction
with the accompanying drawings. Moreover, it will be under-
stood that the accompanying drawings, which are included to
provide a further understanding of the present disclosure, are
incorporated in and constitute a part of this specification,
illustrate various aspects, advantages and benefits of the
present disclosure, and together with the detailed description,
serve to explain the principles of the present disclosure. In
addition, those skilled in the art will understand that, accord-
ing to common practice, various features of the drawings
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discussed below are not necessarily drawn to scale, and that
dimensions of various features and elements of the drawings
may be expanded or reduced to more clearly illustrate the
embodiments of the present disclosure.

DESCRIPTION OF THE INVENTION

The present invention generally relates to a system and
method for engaging or actuating article protection features 2
of various type, size and/or configuration carton blanks CB
and cartons C. For example, FIGS. 1A-11 illustrate a series of
carton blanks and/or cartons including various designs of
carton protection features 2 including upstanding tabs or pro-
jections 3 defining seating recesses 4 (FIG. 1B) and/or stabi-
lizing members 5 (FIG. 1) formed in one or more panels P of
the carbon blanks CB (FIGS. 1A, 1C-1H) or cartons C (FIGS.
1B, 11), and adapted to be engaged and urged to an upward,
locked position, as indicated by arrow 6 in FIG. 1C, generally
being inserted between and/or engaging bottom/side portions
of the articles as shown in FIG. 1B, so as to stabilize and hold
breakable articles such as glass bottles B or other, similar
articles in place within a carton to substantially reduce the
amount of breakage experienced with such cartons. Further
examples of cartons and/or carton blanks incorporating
article protection features of a type adapted to be engaged and
actuated by the systems and methods according to the prin-
ciples of the present invention can be found in co-owned
pending U.S. patent application Ser. No. 13/419,740, the
disclosure of which is incorporated by reference as if set forth
fully herein. The cartons themselves further can be wrap- or
sleeve-style cartons generally formed from a paperboard
material, which is wrapped about or loaded with a series of
bottles or other breakable articles and sealed prior to engage-
ment of the article protection features therein. FIGS. 2-9
illustrate various embodiments of systems and methodolo-
gies for packaging products within the cartons and engaging
the article protection features to stabilize and retain the
articles packaged therein.

As illustrated in FIG. 2, in one example embodiment of a
system and method for actuating article protection features 2
of'a carton C, the filled cartons C generally will be fed via an
inlet conveyor 10 into a first or inlet end 11 of the system 12
for engaging and/or actuating the article protection features
of the cartons. In this embodiment, the cartons are generally
shown as being filled and their ends closed and sealed, though
it should be understood by those skilled in the art that this
system also could receive and engage the article protection
features ofthe cartons after loading of the cartons but with the
end flaps of the cartons in an unfolded, unsealed condition.
The inlet conveyor 10 of the system 12 for engaging and/or
actuating the article protection features of the cartons can be
positioned in line with and receive the filled cartons directly
from a packaging machine or an outlet or discharge conveyor
for a packaging machine so as to operate as a final step in the
product packaging operation as a part of the product packag-
ing line. Alternatively, the system 12 can be provided as a
separate, stand-alone system, with the cartons C being placed
thereon by manual or automatic loading (not shown) for
feeding into the system for engaging or actuating the article
protection features of the cartons.

As FIG. 2 illustrates, the cartons are initially engaged by a
pair of longitudinally extending side belts 13. The side belts
13 engage the cartons, centering the cartons as they enter the
system 12, and will further assist in metering and controlling
the back pressure of the cartons as the cartons are fed to a
depositing position 14 passed to an actuating assembly 15 for
activation of the article protection features of the carton. In
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this embodiment, the actuating assembly 15 generally can
include at least one carrier or sled 16 on which the cartons will
be deposited that is rotated upwardly and into a position for
receiving the cartons by operation of a conveyor mechanism
17 (FIGS. 3 and 4). The conveyor mechanism 17 generally
can include a pair of laterally spaced chains, conveyor belts
20A/20B or other similar mechanisms for driving the carriage
that extend along a substantially elliptical path about drive
sprockets 18 (FIG. 2) with a series of sleds 16 mounted
therealong. For purposes of clarity, only one carrier or sled is
being illustrated in the present disclosure. However, it will be
understood by those skilled in the art that a series of sleds 16,
each pitched at approximately a 12 to 15-inch spacing gen-
erally will be inserted at spaced locations along and will be
conveyed by the conveyor mechanism. The spacing of the
sleds and the number of sleds placed thereon further can be
varied depending upon the speed at which the cartons are
being fed into the system 11, the size of the cartons and/or
length of the system conveyor mechanism as needed or
desired to achieve a desired production rate.

Each of the sleds 16 of the actuating assembly 15 generally
will be mounted on a pair of upstanding brackets 19 (FIG. 3)
attached to the drive chains or belts 20A/20B of the conveyor
mechanism 16 and will be drawn along a path of travel,
indicated by arrow 21, by the operation of the drive chains or
belts of the conveyor mechanism. A cam track array or section
25 generally is mounted along a portion of the path of travel
21 of the sled 16 on the conveyor mechanism 17, located
downstream from the depositing portion 14 at which the
cartons are deposited or received on top of the sled 16, and
further typically will be positioned immediately adjacent
from the distal ends 26 of the side belts 13. The cam track
array 25 generally includes a series of spaced rails 27, witha
series of cam tracks 28 mounted therebetween. Peripheral
guide rails 29 typically are positioned on each side 31A/31B
of the cam track array 25, which peripheral guide rails 29
generally will be engaged by C-shaped clamps, shoes or
similar sliding connecting members 32 mounted along an
inwardly facing side edge 33 of each of the sled brackets 19.
The engagement of the clamps or shoes 32 of the sled brackets
19 with the peripheral guide rails 29 of the cam track array 25
will help stabilize and reduce unnecessary movement of the
sleds as they are moved along the cam tracks 28 for engage-
ment and actuation of the article protection features of the
cartons received and being transported thereon.

As FIGS. 3 and 4 illustrate, each of the sleds 16 of the
actuating assembly 15 generally can comprise a substantially
rectangularly shaped body 40 having an upstanding rear wall
41 and an upper support plate 42 with a series of spaced slots
43 defined therein. As FIG. 4 illustrates, within each sled is a
series of actuating fingers, punches or other elements 45
which are typically pivotally mounted to support rods 46 that
extend laterally across the width of the sled 16. As a lower
cam portion 47 of each of the actuating fingers 45 engages and
moves along the respective valleys 48 and peaks or hills 49 of
their associated cam tracks 28, the actuating fingers are urged
upwardly or allowed to move downwardly through the slots
43 (FIG. 3) formed in the upper support plate 42 of their sled
25. The movement of the actuating fingers into an upward,
engaging position is generally timed, based upon the number
and location of article protection features for each carton of'a
desired size. As a result, fewer or less actuating fingers can be
provided and/or the cam tracks can be adjusted or changed out
and to provide for selective actuation of the actuating fingers
as needed to avoid engagement of the cartons by the actuating
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fingers at locations where the cartons do not have article
protection features and/or for engaging different size/con-
figuration cartons.

As the sleds move their cartons along their path oftravel 21
and along the cam track array 25 or section of the actuating
assembly 15, the actuating fingers are moved or pivoted to
their upward, engaging positions, engaging the article protec-
tion features of'the cartons, at varying or different intervals in
order to accommodate for some shifting or movement of the
articles therein without damaging the articles. As a result, as
the sleds/cartons reach the end of the cam track array, each of
the article protection features of each carton contained on
each sled should be activated so as to secure the breakable
articles in a safe, guarded position within the cartons.

FIGS. 5A-9 illustrate additional embodiments of a system
and method for activating article protection features of a
carton according to the principles of the present invention. In
the embodiments illustrated in FIGS. 5A-9, the systems for
activating the article protection features of the cartons can be
integrated into a packaging machine, along the path of travel
of the cartons and upstream from the discharge end of the
packaging machine, in addition to or as a substitute for pro-
viding a system for activating the article protection features of
the cartons that functions as an add on or separate system
linked to the discharge end of the packaging machine. Inthese
embodiments, the systems can comprise actuating assemblies
including modules or change-parts that can be easily mounted
and dismounted within a packaging machine such as, for
example, a Quikflex® article packaging machine in which a
series of articles such as bottles, cans, or other similar prod-
ucts, are loaded into a series of cartons for packaging of the
articles in groups such as six-packs, twelve-packs, etc. These
systems further typically will be located downstream from a
loading position or area at which the articles such as bottles or
cans are loaded into the cartons. The embodiments illustrated
in FIGS. 5A-9 further can be located along the path of travel
of'the cartons in a position before or after folding and closing
of the ends of the cartons.

FIGS. 5A-5B illustrate one embodiment of a system 50 for
activating the article protection features 2 of a carton C
including an actuating assembly 51, which, in this embodi-
ment, can comprise one or more cassettes 52 (only one of
which is shown for clarity) that can be mounted along the path
of'travel 53 (FIG. 5A) of'the cartons C through the packaging
machine M. As noted above, the cassettes 52 generally will be
mounted downstream from a loading section or area 55A of
the packaging machine M, at a discharge end 55B thereof, and
can be removably mounted to the frame F of the packaging
machine as a change-part or similar replaceable, modular part
of the packaging machine. As a result, the cassettes can be
removed and replaced as needed to provide for engagement of
article protection features 2 of various configurations and/or
spacings for various size cartons and for ease of repair and
replacement of the cassettes.

As illustrated in FIG. 5B, each cassette 51 generally can
include an elongated body 54, which also can include a pair of
body sections 54A and 54B, with a conveying mechanism 56
extending along a substantially elliptical path along and about
the body between the body sections 54A/54B as indicated in
FIG. 5B. The conveying mechanism 56 can include a chain or
belt conveyor or other similar conveyor 57, typically driven
by a drive mechanism 58, which drives the chain in timed
movement with the movement of the loaded cartons C along
their path of travel 53 (FIG. 5A) through the packaging
machine M.

A series of actuating members, such as fingers, punches,
fins, lugs or other elements 60 (FIG. 5B) are mounted at
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spaced intervals along the length of the chain or belt 57 of the
conveying mechanism 56. Each of the actuating fingers gen-
erally is pivotally attached to the chain, as indicated at 61, so
as to be pivotable from a lowered, non-engaging or rest posi-
tion to an upwardly extended, engaging or actuating position
for engaging and activating the article protection features 2 of
the cartons C as the cartons move over and along the
cassette(s). A cam track 62 further can be defined along the
interior of the body of each cassette. Each of the actuating
fingers thus can include a cam 63 that will engage and move
along the cam track 62 for controlling the movement or piv-
oting of the actuating fingers 60 between their non-engaging
and engaging positions for selectively engaging the article
protection features of the cartons, as indicated in FIG. 5B.

Typically, there can be multiple cassettes arranged in series
across the width of the path of travel of the cartons through the
packaging machine, with there being one cassette for each
row of article protection features in the cartons that are to be
engaged. For example, as indicated in FIG. 5B, if there are
three rows of article protection features, there can be three
cassettes. The cassettes further can be arranged at staggered
intervals, or can be arranged substantially parallel with the
actuating fingers of the different cassettes being engaged
and/or moving at different intervals (i.e., by varying the shape
or configuration of the cam tracks thereof) so as to selectively
engage the article protection features at varying or different
intervals as needed to avoid damage or undue shifting of the
articles within the cartons during engagement and activation
of the article protection features, while still enabling move-
ment of the articles within the cartons as needed for insertion
of the article protection features between the articles. Alter-
natively, a single cassette can be provided with multiple cam
tracks and multiple conveying mechanisms according to the
number of rows of article protection features to be engaged,
and with there further being multiple different cam tracks
associated with each of the conveying mechanisms of such a
single cassette to enable selective engagement of the actuat-
ing fingers thereof.

As further noted, the use of the cassettes as change-parts or
modular attachments for the packaging machine enables the
efficient and easy replacement of cassettes as needed to
accommodate actuation of different size and/or configuration
article protection features of varying or different size cartons.
Thus, as the packaging machine is reconfigured for packaging
of different size cartons, for example, for packaging of
twelve-packs or twenty-four-packs of bottles or cans, addi-
tional or substitute cassettes can be mounted within the
framework of the packaging machine in line with the path of
travel 53 (FIG. 5A) of the cartons C as needed for engaging
more or fewer rows of article protection features of the car-
tons and/or to accommodate variations in the sizes and loca-
tions of the article protection features.

FIGS. 6 A-8 illustrate yet another embodiment of an actu-
ating assembly or system 70 for activating the article protec-
tion features 2 of cartons C. As with the embodiment of the
system 50 for activating article protection features of a carton
shown in FIGS. 5A and 5B, the present system 70 generally
can be mounted along a path of travel 71 of the cartons C
through the packaging machine M, at a location upstream
from the discharge or downstream end 55B of the packaging
machine and after the loading area 55A of the packaging
machine at which the products are loaded into the cartons, or
can be made as a stand-alone system. For example, the system
can be located at a position upstream from or at a position
generally aligned with the area 55C of the packaging machine
at which the end flaps of the cartons are folded and sealed in
a closed position.
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As shown in FIGS. 6A-6B, in this embodiment 70 of the
system and method for activating article protection features 2
of a carton according to the principles of the present inven-
tion, the system 70 generally will include an actuating assem-
bly 75 that can be mountable along the path of travel 71 of the
cartons through the packaging machine as a change-point.
The actuating assembly 75 can include a frame 76 that sup-
ports one or more toothed star wheels or finned discs 77, or
other rotating members, that will engage and activate the
article protection features of the cartons as the cartons move
thereover. The star wheels 77 each generally will include a
series of actuating members or elements 78, which can be
formed as fins, punches, articulatable lugs or actuating fin-
gers. These actuating elements further can be arranged in
groups or sets 79 spaced about the circumference or periphery
81 of each of the star wheels. For example, the actuating
elements can be arranged in groups of 2-4 or more elements
and while the elements can be removable and the star wheels
configurable as needed, for cartons with less article protection
features or smaller constructions, the additional elements
generally can be left in place and a front or foremost one(s) of
each group of actuating elements simply allowed to pass in
front of the cartons while the remaining actuating elements
engage the cartons.

As indicated in FIGS. 6 A and 6B, there typically can be
multiple star wheels 77, with at least one star wheel provided
for each row or set of article protection features to be engaged.
For example, with three rows of article protection features in
the cartons, there can be three star wheels, although shorter or
other configuration cartons with fewer rows of article protec-
tion features also could be run with the actuating elements 78
of at least one of the star wheels remaining out of contact with
the cartons as needed. In addition, the star wheels can be
positioned in a staggered arrangement so as to selectively
activate the article protection features at varying or different
intervals. Such a staggered engagement enables shifting or
other movement of the articles within the cartons as the article
protection features are inserted therebetween without binding
or undue contact/engagement of the articles with the actuat-
ing elements.

Alternatively, the star wheels 77 further can be arranged in
a substantially in-line or parallel arrangement as needed or
desired for actuating the article protection features. In such an
arrangement, the groupings or sets of the actuating fingers or
punches of each of the star wheels can be located at different
spacings or intervals so as to selectively engage the article
protection features of the cartons at different intervals as
needed or desired, although it also is possible for each of the
rows of article protection features of the cartons to be engaged
and activated at substantially the same time. The star wheels
further can be driven in timed motion with the movement of
the cartons through the packaging machine, or can be static
wheels that are caused to rotate and move with the movement
of the cartons thereover as their actuating fingers or punches
engage and activate the article protection features of the car-
tons.

As generally illustrated in FIGS. 6 A-7B, the star wheels 77
generally include at least one cam-operated wheel 77A and
one or more fixed/stationary element wheels 77B/77C,
although it will be understood by those skilled in the art that
various combinations of stationary element wheels and cam-
operated wheels, including use of only stationary element
wheels or only cam-operated wheels, in various arrangements
can be used as needed. As shown in FIG. 6B, the cam-oper-
ated wheel 77A generally includes a rotating carrier section
or body portion 82 having a hub 83 approximately in the
center thereof, and to which the actuating elements 78A are
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mounted in spaced groups 79A about the periphery 81
thereof. A cam wheel section or portion 84 is mounted to the
frame 76 of the actuating assembly 75 in an opposed, spaced
relationship with respect to the rotating carrier 82. The cam
wheel 84 generally can be fixed against rotation and typically
has a cam track 85 defined along its front surface. Cam rollers
86 attached to the actuating elements 78 A generally will roll
along the cam track 85, causing the actuating elements to be
pivoted into engagement with the article protection features 2
of a carton C passing thereover, as indicated in FIG. 7A.

As further illustrated in FIGS. 6B and 7A, each of the
stationary element wheels 77B/77C generally will include a
body 87 surrounding a central hub 88, and will have a series
of fingers, punches, fins or other actuating elements 78B/78C
mounted in generally fixed positions/orientations about the
periphery 81 thereof by fasteners as generally illustrated in
FIG. 7A. Each of the star wheels further generally is mounted
in a spaced and/or staggered position with respect to the other
star wheels, generally being aligned with slots 93 formed in a
dead/skid plate or guide 92 over which the cartons C are
moved, as indicated in FIGS. 6A-7A. As the star wheels
77TA-77C are rotated, their actuating members or elements
78A-78C will be rotated upwardly through the slots 93 (FIG.
6B) formed in the dead plate 92 so as to engage the article
protection features 2 aligned or associated with that slot for
activating and/or urging the article protection features into
positions extending within the cartons and into engagement
with the articles contained therein. As further indicated in
FIGS. 6B and 8, the slots 93 formed in the dead plate or guide
92 generally can be arranged at staggered intervals along the
length thereof generally according to positions where the
various rows of the article protection features of the cartons
will be engaged at different or varying selected intervals.

FIG. 7C further illustrates an alternative embodiment of
the cam-operated wheel of the present actuating assembly for
activating the article protection features of a carton. In this
embodiment, the cam-operated wheel can be formed as an
enlarged cylindrical drum or wheel 91 mounted below a dead/
skid plate or guide 92 over which the cartons C are moved,
and which can include a series of slots or grooves aligned with
the article protection features of cartons passing thereover.
This drum or wheel 91 can be used in place of one or all of the
star wheels 77 (FIGS. 6B-7A), further generally will include
a series of actuating fingers or lugs 94 (FIG. 7C) that can be
mounted in substantially fixed positions about the circumfer-
ence of the drum and along its length so as to engage various
rows of the article protection features at varying intervals as
needed or desired as the cartons pass thereover. Alternatively,
the actuating fingers or lugs further can be pivotally mounted
to the drum so as to be articulatable between lowered, non-
engaging positions and raised, engaging positions. A cam
track 95 can be provided inside the drum and can be engaged
by cam rollers 96 mounted to the distal ends 97 of each of the
actuating lugs or fingers 94. As the cam rollers move along the
cam track, the actuating fingers can be moved or pivoted
between their non-engaging and engaging positions for acti-
vating the article protection features as the drum is rotated
beneath the cartons passing over the dead plate or guide
thereabove.

As further generally indicated in FIG. 7A, the pivoting
actuating elements 78A of the cam-operated wheel 77A can
be formed with a different construction or configuration from
the fixed or stationary mounted elements 78B/78C of the
stationary element wheels 77B/77C as needed to facilitate the
engagement of these actuating elements of the cam-operated
wheel with the article protection features of the article pro-
tection features of the cartons as such actuating elements
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typically can be the first actuating elements to engage the
cartons. For example, as illustrated in FIG. 7A, the actuating
elements 78A of the cam-operated wheel 77A can have a
more slender configuration, with a tapered and/or curved
front or forward engaging edge or surface 100 to facilitate
their entry into the cartons C as they are pivoted upwardly as
indicated by arrow 101. As also indicated in FIG. 7A, the
stationary or fixed elements 78B/78C generally can have a
substantially straight or front or forward engaging surface or
edge 102. The forward or engaging edges of each of the
actuating elements 78A-78C further can be beveled or
rounded so as to facilitate engagement and disengagement of
the actuating elements from the article protection features
once the article protection features have been activated and/or
inserted into the cartons.

As further shown in FIGS. 7A and 7B, each of the star
wheels 77 generally is releasably attached to a drive shaft 105
that is driven by a drive system 106. As FIG. 8 generally
illustrates, the drive system 106 can include a series of belts
107 and/or gears 108 coupled to each of the drive shafts and
generally being driven by a motor or other, similar drive
mechanism 109. The drive belts 107 thus link each of the
drive shafts for driving the star wheels 77 in a timed relation-
ship. Alternatively, one or more servomotors can be used for
driving each of the drive shafts and thus driving each of the
star wheels as needed.

As FIGS. 6B-7A illustrate, the star wheels further can be
releasably mounted on their drive shafts by releasable cou-
plings 111, which generally are mounted in the hub portions
83/88 of each of the star wheels 77 for locking the star wheels
in position on their drive shafts. Each of the couplings will
include a body portion 112 having a central opening 113
defined therein and through which a distal end 114 of its
associated drive shaft 105 is received. Each drive shaft further
generally can include a slot or recess 116 formed adjacent its
distal end 114, as indicated in FIG. 7B. A sliding lock plate
117 generally will be received on the body 112 of each cou-
pling, and will include a corresponding central opening 118
having a circumferential edge 119 defined thereabout. Each
lockplate further generally will be biased toward a closed or
engaging position whereby the peripheral edge 119 of its
central opening 118 will be received within and engage the
recess or slot 116 formed in the distal end of a drive shaft 105
to which it is mounted. As further shown in FIG. 6B, each of
the stationary or fixed element wheels 77B/77C also can
include a rear hub or bearing plate 121 that can be fixed to its
drive shaft so as to provide a bearing surface against which the
fixed element wheels are engaged and held as they are rotated
by their drive shafts.

As additionally illustrated in FIG. 7B, the actuating assem-
bly 75 of the present embodiment further can be provided
with an overload protection system 125 by which the star
wheels individually, or as a unit, can be moved away from
engagement with the cartons upon one or more of the actuat-
ing elements thereof meeting with a preprogrammed level of
back pressure or resistance. For example, as the actuating
elements of the star wheels engage the article protection
features of a carton, if a bottle has shifted or fallen and thus
blocks the entrance of the actuating elements therein, or if
there is some other obstruction that is met, the star wheel
along which such actuating element is mounted can be urged
downwardly, as opposed to forcing its way into the carton, so
as to avoid potentially breaking or damaging the articles
within the carton.

In one example embodiment of such an overload protection
system 125 shown in FIG. 7B, the drive shafts 105 for the star
wheels can be mounted to bearing members or supports 126
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that are pivotally attached to the frame 76 of the actuating
assembly 75 by bearings 127 mounted on pivot rods or pins
128. Each of the bearing members 126 supporting the drive
shafts of the star wheels further will be connected or coupled
to an overload cylinder 129, which can include pneumatic or
hydraulic cylinders, and/or other, similar cushioning or bias-
ing mechanisms, including various spring bias mechanisms
orthe like. For example, as indicated in FIG. 7B, the overload
cylinders 129 can include cylinder rods 131 that are con-
nected directly to the bearing members 126 for the drive
shafts. These overload cylinders can be set at a desired pres-
sure or force so as to maintain the star wheels in their raised,
operative positions at a desired elevation during operation of
the system 70. Upon an actuating element of one of the star
wheels hitting one of the articles or otherwise meeting with a
force or back pressure sufficient to overcome the upward
biasing force of the overload cylinder therefor, the bearing or
support for the star wheel can be lowered, as the cylinder rod
is retracted into its overload cylinder until the carton has
passed thereover.

As additionally shown in FIG. 7B, a series of sensors 135
also can be provided along the frame 76, in positions adjacent
to and in communication with the overload cylinders 129. The
sensors 135 can include various types of contact or proximity
sensors, or other sensors adapted to detect when the overload
cylinders had been engaged and/or the star wheels mounted
thereto into a lowered, non-engaging position. The sensors
accordingly can signal an operator to advise that the overload
protection system has been engaged, indicating to an operator
that a carton with a fault condition has been detected. The
operator can then remove the carton from the packaging line,
either manually or by an automatic reject system being
engaged. Alternatively, upon engagement of the overload
protection system, the entire packaging machine can be shut
down until the detected fault has been remedied and/or the
carton removed from the packaging line.

As further illustrated in FIGS. 6A and 6B, the cartons C
generally are conveyed along their path of travel 71 through
the actuating assembly 75 of the embodiment of the system 70
by spaced conveyors 140, which are typically positioned on
opposite sides of the path of travel of the cartons. The con-
veyors 140 generally can include chain or belt conveyors,
typically having a series of conveying lugs or pushers
mounted thereon. The conveyors further can comprise exten-
sions of the carton conveyors of the packaging machine M
itself or can be separate conveyors that receive the closed
cartons from the loading area 55A of the packaging machine
for movement of the cartons through the actuating assembly
75.

As additionally shown in FIGS. 6A and 6B, one or more
side guide plates 142 can be mounted along the actuating
assembly adjacent the upstream end thereof. Such side guide
plates can be mounted in a fixed position on one or both sides
of'the path of travel 71 of the cartons C. The side guide plates
142 will engage and align the cartons in a proper alignment
with the rows of article protection features of the cartons
being adjusted and/or aligned with the slotted openings of the
dead plate or guide 92 through which the actuating elements
of each of the star wheels will project.

Still further, a pair of side guide belts 145 (FIG. 6A) gen-
erally are mounted along the path of travel 71 ofthe cartons C,
adjacent the points or areas along which the star wheels
engage the cartons. Each of the side guide belts generally
includes an elongated, elliptically extending belt that is
extended about a pair of drive shafts or wheels 146, at least
one of which can be driven for driving the side belts as needed
to help convey the cartons C through the actuating assembly
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75. In addition, a series of bearing plates 147 generally will be
mounted in spaced series adjacent an interior surface 148 of
each of the side belts. Each of these bearing plates generally
will be biased inwardly such as by springs or other biasing
mechanisms, toward the cartons so as to maintain the side
belts in contact with the side surfaces of the cartons as they
pass therebetween. The biased engagement of these bearing
plates enables the belts and bearing plates to shift or move
laterally as needed to allow for some desired expansion or
lateral movement of the cartons and side portions thereof as
the articles within the cartons are shifted or moved upon
engagement and activation of the article protection features
therein to thus maintain the cartons in a desired alignment for
continued engagement and activation of the article protection
features by the actuating elements of'the star wheels, with the
potential for damage or breakage of such articles being mini-
mized.

As FIG. 6A also shows, a spring biased top bearing plate
150 generally can be mounted above the area 151 at which the
articles are being engaged by the actuating elements of the
star wheels of the actuating assembly 75. The top bearing
plate generally can include an elongated plate having a sub-
stantially flat, smooth lower surface 151 along which the
upper surfaces of the cartons can pass, and typically will be
made from a substantially reduced friction material such as a
polished steel, aluminum or other metal, or various reduced
friction composite or synthetic materials. The top bearing
plate generally will be pivotally mounted to a support 152
adjacent a rear or distal end 153 thereof, and further can
include at least one biasing element 154 such as a spring or
other, similar element adjacent its forward or proximal end
156 for urging or biasing the top bearing plate toward the top
of the cartons. The top bearing plate thus provides a surface
against which the cartons can be urged and/or held as the
actuating elements engage and urge the article protection
features ofthe cartons inwardly into the interior of the cartons
and between the articles contained therein.

In operation, the actuating assembly 75 of the present
embodiment of the system 70 (FIG. 6A) for actuating the
article protection features 2 of cartons C can be provided with
a series of star wheels 77 having a desired number of actuat-
ing elements such as fins, punches, fingers, lugs, etc. mounted
in spaced groups or series thereabout. As the cartons are
received from the loading area 55 A of the packaging machine
M, the lateral position of the cartons generally can be adjusted
so that the cartons are properly aligned with the path of travel
71 through the actuating assembly 75. Thereafter, as the car-
tons are moved through the actuating assembly, the sides of
the cartons will be engaged by side guide belts 145, which
exert a bearing force against the sides of the cartons so as to
maintain the lateral position of the cartons as they move along
the guide plate 92.

As the cartons thereafter move along the guide plate, a first
group of article protection features 2 generally will be
engaged by a series of pivoting actuating elements or mem-
bers 78A of a cam-operated wheel 77A. Typically, as indi-
cated in FIG. 6 A, a middle or central row of article protection
features 2 generally will be engaged by the actuating elements
of the cam-operated wheel in the present example embodi-
ment. As the rotating carrier portion 82 of the cam-operated
wheel rotates its actuating elements 78 A about the cam wheel
84, the actuating elements are pivoted upwardly and into
engagement with the article protection features 2 as shown by
arrow 101 in FIG. 7A, so as to cause the insertion and/or
expansion of such article protection features into the carton
and into engagement with adjacent articles. Thereafter, the
article protection features 2 of the remaining rows of article
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protection features of the carton will be selectively engaged at
varying or different intervals by the downstream stationary or
fixed element wheels 77B and 77C. As noted, each of the
article protection features generally can be engaged at stag-
gered or spaced intervals so as to enable shifting or other
movement of the articles within the cartons as needed as the
article protection features are inserted therebetween, so as to
avoid or minimize potential binding or damage to the articles
by the actuating elements being moved into and out of
engagement with the article protection features. Thereafter,
once the article protection features of the cartons have been
fully engaged, the cartons can be removed for storage and/or
transport.

Alternatively, if a bottle or other obstruction is engaged by
one of the actuating elements of one of the star wheels, thus
causing the overload protection system to be engaged, the star
wheels can be moved, either as a unit or individually, out of
engagement with the cartons passing thereover to prevent
damage to the articles within the cartons. A signal also can be
sent to alert an operator or machine control of the existence of
a fault condition within a carton, which can be monitored and,
based upon its position or a timed length of travel, can be
either manually or automatically sent to a reject line. Alter-
natively, the entire packaging machine can be shut down
either in response to a single or in response to multiple
engagements or actuations of the overload protection system.

FIG. 9 illustrates still another additional embodiment of a
system 200 for activating article protection features 2 of a
carton C according to the principles of the present invention.
In this embodiment, the system 200 can comprise one or more
static or star wheels 201/201', which can be mounted in a
spaced, staggered arrangement as indicated in FIG. 9. Each of
the star wheels can be configured as discussed above with
regard to FIGS. 6A-6B, including a series of actuating ele-
ments or members 202 such as fingers, lugs, punches or fins
arranged in spaced groups or sets 203 thereabout. In addition,
arotatable engagement mechanism 205 also can be utilized in
conjunction with one or more of the star wheels 201/201', or
alternatively, in place of one or more of the star wheels. Such
star wheels 201/201' are generally shown as having fixed sets
or groups of actuating elements 102; however, it also will be
understood that alternative configuration wheels, including
wheels with a series of movable or cam-operated actuating
elements also can be used. For example, multiple ones of the
rotatable engagement mechanisms 205 can be provided for
each row of article protection features of the cartons to be
engaged thereby, or a single rotatable engagement mecha-
nism can be provided adjacent the star wheels, for example,
between upstream and downstream star wheels 201/201' as
illustrated in FIG. 9.

As shown in FIG. 9, the rotatable engagement mechanism
205 generally will include a body 206 rotatably mounted to a
driveshaft 207 and can be rotated by a motor or similar drive
mechanism (not shown), or alternatively, can be caused to
rotate by engagement of the cartons passing thereover and
imparting a rotary movement to the body of the engagement
mechanism as indicated by arrows 208. The body 206 gener-
ally can include one or more arms 209 or extension portions,
each having an engagement tool or member 211 attached ata
distal end 212 thereof. Each of the engagement members or
tools 211 further typically will include a series of upstanding
actuating members or elements such as fingers, punches, tabs
or lugs 213 arranged at spaced intervals along an upper sur-
face 214 thereof. These actuating fingers or lugs 213 can be
mounted in fixed or variable arrangement and/or configura-
tions along or across their engagement tools, and also can be
selectively activated, such as by a solenoid or other drive
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mechanism, to further control their engagement with the
article protection features of the cartons.

The engagement tools generally are arranged at varying
intervals about the body of the rotatable engagement mecha-
nism as shown in FI1G. 9, and can be rotated into engagement
with the article protection features of the cartons at substan-
tially the same time, or at varying intervals as needed or
desired. In addition, while a series of four actuating fingers or
lugs 213 are shown, as are three arms 209 for the body 206 of
the rotating engagement mechanism 205, it will be under-
stood by those skilled in the art that additional or fewer
actuating fingers also can be provided for each of the engage-
ment tools, and that more or fewer engagement tools also can
be provided as part of the rotatable engagement mechanism,
as needed to engage and activate article protection features of
various configurations and arrangements and for various size
cartons.

As the engagement mechanism 205 is rotated so as to move
one of its engagement tools or members 211 into engagement
with a row of article protection features 2 of a carton C
moving along its path of travel 216 and passing over the
engagement mechanism, the actuating fingers or lugs 213 of
the engagement tool will be raised into engagement with the
article protection features of the carton, as shown in FIG. 9.
As the actuating fingers or lugs engage and are moved
upwardly into the carton, the article protection features of the
carton are activated, causing them to be moved to an engaged,
operative position. As indicated in FIG. 8, the spacing and
orientation/alignment of the actuating fingers along the
engagement tools further can be provided so that selected
ones or all of the article protection features of a single row of
protection features of the carton can be substantially simul-
taneously engaged, or can be configured so as to engage the
carton sequentially as needed to minimize shifting or move-
ment of the articles in the cartons. Additionally, the spacing
and/or configuration of the actuating fingers can be selected
such that cartons of reduced sizes and/or cartons having a
reduced number of article protection features therein will be
engaged only by a number of actuating fingers of each of the
engagement tools corresponding to the number of article
protection features of the carton, with any additional actuat-
ing fingers or lugs maintained at a spacing apart from and out
of' engagement with the carton walls, as also shown in FIG. 9.

The foregoing description of the invention illustrates and
describes various embodiments thereof. As various changes
can be made to the above construction, without departing
from the spirit and scope of the present invention, it is
intended that all matter contained in the above description or
shown in the accompanying drawings shall be interpreted as
illustrative and not in a limiting sense. Furthermore, the scope
of the present disclosure covers various modifications, com-
binations, alterations, etc., of the above-described embodi-
ments. Additionally, while the present disclosure shows and
describes selected embodiments of the present invention, it
will be understood that various other combinations, modifi-
cations and environments are within the scope of the disclo-
sure as expressed herein, commensurate with the above
teachings, and/or within the skill or knowledge of the relevant
art. Accordingly, it will be understood that certain features
and characteristics of each embodiment may be selectively
interchanged and applied to other illustrated and non-illus-
trated embodiments of the present invention.

Accordingly, it will be readily understood by those persons
skilled in the art that, in view of the above detailed description
of the invention, the present invention is susceptible to broad
utility and application. Many adaptations of the present
invention other than those herein described, as well as many
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variations, modifications, and equivalent arrangements will
be apparent from or reasonably suggested by the present
invention and the above detailed description thereof, without
departing from the substance or scope of the present inven-
tion.

What is claimed is:

1. A system for moving a first article protection feature into
a carton loaded with a plurality of articles, the system com-
prising:

a loading section for loading the plurality of articles into

the carton to form a loaded carton;

a conveyor for moving the loaded carton along a path of

travel; and

an actuating assembly positioned along the path oftravel of

the loaded carton, the actuating assembly including a
first actuating member oriented to move the first article
protection feature into the carton so that the first article
protection feature engages a first article and a second
article of the plurality of articles and the first article
protection feature moves the first article;

wherein the system further comprises an overload protec-

tion mechanism that disengages the first actuating mem-
ber from engagement with the first article protection
feature upon encountering a back pressure from moving
the first article protection feature into the loaded carton.

2. The system of claim 1, wherein the actuating assembly
further comprises a second actuating member oriented to
move a second article protection feature into the loaded car-
ton so that the second article protection feature engages a
third article and a fourth article of the plurality of articles and
the second article protection feature moves the third article.

3. The system of claim 2, wherein the first article protection
feature is oriented to be moved into the loaded carton in a first
direction and the second article protection feature is oriented
to be moved into the loaded carton in a second direction; and
wherein the first direction is opposite the second direction.

4. The system of claim 2, wherein the second article pro-
tection feature is moved into the loaded carton after the first
article protection feature is moved into the loaded carton.

5. The system of claim 4, wherein the first actuating mem-
ber is at a first position along the path of travel and the second
actuating member is at a second position along the path of
travel, and wherein the second position is spaced laterally
from the first position, and wherein the second position is
spaced downstream from the first position along the path of
travel.

6. The system of claim 4, wherein the first article protection
feature is oriented to be moved into the loaded carton in a first
direction and the second article protection feature is oriented
to be moved into the loaded carton in a second direction; and
wherein the first direction is opposite the second direction.

7. The system of claim 2, wherein the first actuating mem-
ber is at a first position along the path of travel and the second
actuating member is at a second position along the path of
travel, and wherein the second position is spaced laterally
from the first position, and wherein the second position is
spaced downstream from the first position along the path of
travel.

8. The system of claim 7, wherein the first article protection
feature is oriented to be moved into the loaded carton in a first
direction and the second article protection feature is oriented
to be moved into the loaded carton in a second direction; and
wherein the first direction is opposite the second direction.

9. A system for moving a first article protection feature into
a carton loaded with a plurality of articles, the system com-
prising:
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a loading section for loading the plurality of articles into

the carton and closing the carton;

aconveyor for moving the carton along a path of travel; and

an actuating assembly positioned along the path oftravel of

the carton, the actuating assembly being downstream of
the loading section, the actuating assembly including a
first actuating member oriented to move the first article
protection feature into the carton so that the first article
protection feature engages a first article and a second
article of the plurality of articles and the first article
protection feature moves the first article;

wherein the system further comprises an overload protec-

tion mechanism that disengages the first actuating mem-
ber from engagement with the first article protection
feature upon encountering a back pressure from moving
the first article protection feature into the carton.

10. The system of claim 9, wherein the actuating assembly
further comprises a second actuating member oriented to
move a second article protection feature into the carton so that
the second article protection feature engages a third article
and a fourth article of the plurality of articles and the second
article protection feature moves the third article.

11. The system of claim 10, wherein the first article pro-
tection feature is oriented to be moved into the carton in a first
direction and the second article protection feature is oriented
to be moved into the carton in a second direction; and wherein
the first direction is opposite the second direction.

12. The system of claim 10, wherein the second article
protection feature is moved into the carton after the first
article protection feature is moved into the carton.

13. The system of claim 12, wherein the first actuating
member is at a first position along the path of travel and the
second actuating member is at a second position along the
path of travel, and wherein the second position is spaced
laterally from the first position, and wherein the second posi-
tion is spaced downstream from the first position along the
path of travel.

14. The system of claim 12, wherein the first article pro-
tection feature is oriented to be moved into the carton in a first
direction and the second article protection feature is oriented
to be moved into the carton in a second direction; and wherein
the first direction is opposite the second direction.

15. The system of claim 10, wherein the first actuating
member is at a first position along the path of travel and the
second actuating member is at a second position along the
path of travel, and wherein the second position is spaced
laterally from the first position, and wherein the second posi-
tion is spaced downstream from the first position along the
path of travel.

16. The system of claim 15, wherein the first article pro-
tection feature is oriented to be moved into the carton in a first
direction and the second article protection feature is oriented
to be moved into the carton in a second direction; and wherein
the first direction is opposite the second direction.

17. A system for moving a first article protection feature
and a second article protection feature into a carton loaded
with a plurality of articles, the system comprising:

a loading section for loading the plurality of articles into

the carton to form a loaded carton;

a conveyor for moving the loaded carton along a path of

travel; and

an actuating assembly positioned along the path oftravel of

the loaded carton, the actuating assembly including a
first actuating member and a second actuating member,
the first actuating member being at a first position along
the path of travel and the second actuating member being
at a second position along the path of travel, the second
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position being spaced laterally from the first position,
the first actuating member being oriented to move the
first article protection feature into the loaded carton so
that the first article protection feature engages a first
article and a second article and the first article protection
feature moves the first article;

wherein the system further comprises an overload protec-

tion mechanism that disengages the first actuating mem-
ber from engagement with the first article protection
feature upon encountering a back pressure from moving
the first article protection feature into the loaded carton.

18. The system of claim 17, wherein the actuating assem-
bly further comprises:

at least a first wheel, the first actuating member and the

second actuating member being on the first wheel,

wherein the overload protection mechanism comprises a

first cylinder biasing the first wheel toward an operative
position with the first actuating member in engagement
with the first article protection feature while enabling the
first wheel to move out of engagement with the first
article protection feature to a nonoperative position.

19. The system of claim 18, wherein the second article
protection feature is moved into the loaded carton after the
first article protection feature is moved into the loaded carton.

20. The system of claim 17, wherein the second actuating
member is oriented to move the second article protection
feature into the loaded carton so that the second article pro-
tection feature engages a third article and a fourth article of
the plurality of articles and the second article protection fea-
ture moves the third article.

21. The system of claim 20, wherein the first article pro-
tection feature is oriented to be moved into the loaded carton
in a first direction and the second article protection feature is
oriented to be moved into the loaded carton in a second
direction; and wherein the first direction is opposite the sec-
ond direction.

22. The system of claim 20, wherein the second article
protection feature is moved into the loaded carton after the
first article protection feature is moved into the loaded carton.

23. The system of claim 22, wherein the first article pro-
tection feature is oriented to be moved into the loaded carton
in a first direction and the second article protection feature is
oriented to be moved into the loaded carton in a second
direction; and wherein the first direction is opposite the sec-
ond direction.

24. The system of claim 17, wherein the second actuating
member is oriented to move the second article protection
feature into the loaded carton so that the second article pro-
tection feature engages a third article and a fourth article of
the plurality of articles and the second article protection fea-
ture moves the third article and the fourth article, and wherein
the second position is spaced downstream from the first posi-
tion along the path of travel.

25. The system of claim 24, wherein the first article pro-
tection feature is oriented to be moved into the loaded carton
in a first direction and the second article protection feature is
oriented to be moved into the loaded carton in a second
direction; and wherein the first direction is opposite the sec-
ond direction.

26. The system of claim 17, wherein the first article pro-
tection feature is oriented to be moved into the loaded carton
in a first direction and the second article protection feature is
oriented to be moved into the loaded carton in a second
direction; and wherein the first direction is opposite the sec-
ond direction.
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27. The system of claim 26, wherein the second article
protection feature is moved into the loaded carton after the
first article protection feature is moved into the loaded carton.

28. The system of claim 17, wherein the second article
protection feature is moved into the loaded carton after the
first article protection feature is moved into the loaded carton.

29. A system for moving a first article protection feature
and a second article protection feature into a carton loaded
with a plurality of articles, the system comprising:

a loading section for loading the plurality of articles into

the carton and closing the carton;
aconveyor for moving the carton along a path of travel; and
an actuating assembly positioned along the path oftravel of
the carton, the actuating assembly being downstream of
the loading section, the actuating assembly including a
first actuating member and a second actuating member,
the first actuating member being at a first position along
the path of travel and the second actuating member being
at a second position along the path of travel, the second
position being spaced laterally from the first position,
the first actuating member being oriented to move the
first article protection feature into the carton so that the
first article protection feature engages a first article and
a second article of the plurality of articles and the first
article protection feature moves the first article;

wherein the system further comprises an overload protec-
tion mechanism that disengages the first actuating mem-
ber from engagement with the first article protection
feature upon encountering a back pressure from moving
the first article protection feature into the carton.

30. The system of claim 29 wherein the carton is formed of
paperboard having a thickness and, with the first article pro-
tection feature engaged with the first article and the second
article, the first article is separated from the second article by
at least twice the thickness of the paperboard.

31. The system of claim 29, wherein the second actuating
member is oriented to move the second article protection
feature into the carton so that the second article protection
feature engages a third article and a fourth article of the
plurality of articles and the second article protection feature
moves the third article.

32. The system of claim 31, wherein the first article pro-
tection feature is oriented to be moved into the carton in a first
direction and the second article protection feature is oriented
to be moved into the carton in a second direction; and wherein
the first direction is opposite the second direction.

33. The system of claim 31, wherein the second article
protection feature is moved into the carton after the first
article protection feature is moved into the carton.

34. The system of claim 33, wherein the first article pro-
tection feature is oriented to be moved into the loaded carton
in a first direction and the second article protection feature is
oriented to be moved into the loaded carton in a second
direction; and wherein the first direction is opposite the sec-
ond direction.

35. The system of claim 29, wherein the second actuating
member is oriented to move the second article protection
feature into the carton so that the second article protection
feature engages a third article and a fourth article of the
plurality of articles and the second article protection feature
moves the third article and the fourth article, and wherein the
second position is spaced downstream from the first position
along the path of travel.

36. The system of claim 29, wherein the first article pro-
tection feature is oriented to be moved into the carton in a first
direction and the second article protection feature is oriented
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to be moved into the carton in a second direction; and wherein
the first direction is opposite the second direction.

37. The system of claim 29, wherein the second article
protection feature is moved into the carton after the first
article protection feature is moved into the carton.

38. A system for moving a first article protection feature
into a carton loaded with a plurality of articles, the system
comprising:

a loading section for loading the plurality of articles into

the carton to form a loaded carton;

a conveyor for moving the loaded carton along a path of

travel; and
an actuating assembly positioned along the path oftravel of
the loaded carton, the actuating assembly including a
first actuating member oriented to move the first article
protection feature into the carton so that the first article
protection feature engages a first article and a second
article of the plurality of articles and the first article
protection feature moves the first article;
wherein the actuating assembly further comprises a second
actuating member oriented to move a second article
protection feature into the loaded carton so that the sec-
ond article protection feature engages a third article and
a fourth article of the plurality of articles and the second
article protection feature moves the third article;

wherein the second article protection feature is moved into
the loaded carton after the first article protection feature
is moved into the loaded carton;

wherein the first actuating member is at a first position

along the path of travel and the second actuating member
is at a second position along the path of travel, and
wherein the second position is spaced laterally from the
first position, and wherein the second position is spaced
downstream from the first position along the path of
travel;

wherein the first article protection feature is oriented to be

moved into the loaded carton in a first direction and the
second article protection feature is oriented to be moved
into the loaded carton in a second direction; and wherein
the first direction is opposite the second direction;
wherein the system further comprises an overload protec-
tion mechanism that disengages the first actuating mem-
ber from engagement with the first article protection
feature upon encountering a back pressure from moving
the first article protection feature into the loaded carton.

39. A system for moving a first article protection feature
into a carton loaded with a plurality of articles, the system
comprising:

a loading section for loading the plurality of articles into

the carton and closing the carton;

a conveyor for moving the carton along a path of travel; and

an actuating assembly positioned along the path oftravel of

the carton, the actuating assembly being downstream of
the loading section, the actuating assembly including a
first actuating member oriented to move the first article
protection feature into the carton so that the first article
protection feature engages a first article and a second
article of the plurality of articles and the first article
protection feature moves the first article;

wherein the actuating assembly further comprises a second

actuating member oriented to move a second article
protection feature into the carton so that the second
article protection feature engages a third article and a
fourth article of the plurality of articles and the second
article protection feature moves the third article;
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wherein the second article protection feature is moved into
the carton after the first article protection feature is
moved into the carton;

wherein the first actuating member is at a first position
along the path of travel and the second actuating member
is at a second position along the path of travel, and
wherein the second position is spaced laterally from the
first position, and wherein the second position is spaced
downstream from the first position along the path of
travel;

wherein the first article protection feature is oriented to be
moved into the carton in a first direction and the second
article protection feature is oriented to be moved into the
carton in a second direction; and wherein the first direc-
tion is opposite the second direction;

wherein the system further comprises an overload protec-
tion mechanism that disengages the first actuating mem-
ber from engagement with the first article protection
feature upon encountering a back pressure from moving
the first article protection feature into the carton.
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